Constitutive expression of endothelin gene in cultured human mesangial cells and its modulation by transforming growth factor-beta, thrombin, and a thromboxane A2 analogue.
The present study was designed to assess whether human glomerular mesangial cells in culture express preproendothelin gene and whether endothelin gene expression in the mesangium is regulated by factors potentially released by inflammatory cells and platelets infiltrating the glomerular tuft during the course of various types of glomerulonephritis. For this purpose mesangial cells were incubated for 6 hours in the presence of absence of interleukin 1 beta (IL-1 beta), transforming growth factor-beta (TBF-beta), the thromboxane A2 analogue U-46619, and thrombin. Resting mesangial cells expressed a 2.3-kilobase mRNA on blot hybridization analysis with a human cDNA preproendothelin probe, indicating that this type of cells, in addition to glomerular endothelial cells, constitutively expresses endothelin gene. IL-1 beta did not change endothelin mRNA levels in respect to unstimulated mesangial cells. At variance, TGF-beta, U-46619, and thrombin had a marked effect on endothelin mRNA, stimulating a 3- to 8-fold increase over basal levels. Quantification of actin mRNA and analysis of the autoradiographic signals provided validation of the difference in the endothelin mRNA levels. Expression of preproendothelin mRNA in either resting or stimulated mesangial cells was associated with synthesis and release of the corresponding peptide in the cell supernatant as determined by a specific radioimmunoassay for endothelin. Endothelin production from IL-1 beta stimulated mesangial cells was not different from that of unstimulated cells, whereas a significant (p less than 0.01) increase in endothelin production was observed after cell stimulation with TGF-beta, U-46619, and thrombin. The demonstration that mesangial cells constitutively express mRNA for preproendothelin and release endothelin into culture medium, together with the finding that endothelin gene expression and production in mesangial cells are regulated by molecules potentially released at glomerular level during an inflammatory reaction may suggest that endothelin participates in the complex process of glomerular disease progression.